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REMARKS 

Claims 1 and 5 are of record, with claim 5 being withdrawn. 

Claim 1 is rejected under 35 U.S.C. §112 for lack of a proper antecedent for an 
"ab" surface. The claim is proposed to be amended to correct this. 

The Examiner indicated in the Final Office Action that "it is not clear what is 
intended by the ab surface". Attached is a copy of the publication "Introduction to High- 
Temperature Superconductivity", Thomas P. Sheahen, Western Technology Incorporated, 
Derwood, Maryland. From this publication it is seen (page 142) that terms such as "a 
direction" and "a and b direction" are commonly used in the art, to which the subject invention 
pertains. A person having ordinary skill in the art knows that directions which are represented 
simply by "a", "b" and "c" for any type of superconductor such as Y-Ba-Cu-O or RE-Ba-Cu-0 
indicate a coordinate system which is shown in a left top drawing of page 142 of the attached 
publication. Use of such terminology for directions which are represented simply by "a", "b" 
and V is common knowledge in the art, and this is the reason why the "ab surface" need not 
particularly be defined and is supported as set forth in claim 1 . 

An amendment is also proposed to claim 1 to correct an error in that the polished 
contact surfaces of the connector material are parallel to and not perpendicular to the a-b 
direction of the body. This proposed amendment only corrects an error in the claim that 
should be clear from reading the Specification. It does not add new matter or raise a new 
issue. 

The foregoing amendment should be entered since it clearly places the application 
in condition for allowance. 

If the amendment is not entered for purposes of placing the application in 
condition for allowance, then its entry is requested for purposes of appeal. 
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summed in the same way; figure ^c^^L^V^^T ™ F 

chaU^rSmt^ 8 indiSPCnSable fW Und ~ e more -plicated 

«.3 the CuOz plane appears as one copper atom surrounded by four oxygen atoms with on e 
LaO plane above the Cu0 2 plane and one below it. These LaO pCSt 
intercalated. Obviously, the entire structure is layered. P t0 b * 

The Cu02 plane is termed the conduction plane, and superconductivity takes place 
wuhm.it. The uitercalated planes ore called charge-reservoir layers. When the intercalaS 
plane contains mjced-valence atoms, electrons are drawn away from the copper oxTdTpW 

Z^fl Z %t ^ if*" . f ° r ^^vity. Tnis mechanism is known" a 
chaje-transfbr model The possible choices for placing specific atoms at the various sites opens 
the door into die top.c of doping, U.. changing the electron concemradon. Tnis is a very broad 
subject, which greatly affects superconductivity in these materials. We defer further discussion 
of this topic uned Chapter 10 so as to concentrate in this chapter on structure alone. 

Jo) 8.2.3. YBaiCuiOy-, 

S tudirf C msr ^ re v^ UCt0 ^ f0 . Und,, With Te>11 K Md subse ^««y ^ most widely 
« f ' y W bW,Um C0?ptt oxidc CY|Ba 2 Cu,0 7 . x ), commonly termed 
1-2-3. Its structure appears in Figure 8.4. It is related to the perovskite structure as 
follows: by tripling the perovskite (AB0 3 ) unit cell and substituting one yttrium aTom 
for every third barium atom, the formula Y.BajCujO* results. However, a little more 
than two oxygen vacancies are required for superconductivity. The formula can be 
thought of us YiBiwGaOw* The unit ceil is orthorhombic-almost but not quite 
three cubes sucked upon one another. S 

xrrci ^ *! atUte ° f URh Cdl ,s mc P rcseflce of wo layers or planes of CuO* Other 
HTSCs ( me bismuth and thallium compounds) also form crystals which are relatives of the 
basic perovskite structure, again featuring layers of CuO,. There is widespread agreement 
that the superconductivity takes place in the CuO, plane.. One particularly noticeable feature 
in Figure 8.4 is that the two copper oxide planes are separated by a single yttrium atom- the 
yttnumplane contains nooxygens. Basically, this is because Yhas avalence of +3. as contrasted 
widv the +2 of Ba. Because of the bond sum rule for charge balancing, each Y coordinates with 
«ghto X ygens(valence— 2),located in the layers above and below the Yatom.With no oxveens 
in the yttrium layer, the formula is YiBajCujO? Instead of YiBaiC^Os. 

The role of yttrium is very minor: it just pries the two Cu0 2 layers apart. When yttrium 
is replaced by many of the lanthanide series of rare-earth elements, there is no appreciable 
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CHAPTER a 



as a 

•e 
unit 



5T5 3S^S5S^ 1,16 yltrium (or otherchwce) -~ ^ 

cell. Finally, atehe top (or bottom) J S^^^^*^-^ 
oxygens missing. Since this does not qualify any longer 2Toi^ JEE *ih v 
copper oxide eta*. Figure 8.4 shows *e £K ' «2m £ iSSUS^T^ 
oxide planes near the middle each contribute one net cooDer ^lm^,w? 6 C ° Pper 
shared with tour unit cells), andthetop and bo££ SS^^^SSEi 1 " 
copper atoms shared with eight unit cells). Hence the ^iXT" ^ (f ° Ur 

The additional nomenclature 01, OZ. 03. 04 has been introduced in Reure 8 4 to heln 

chains 02 s he m the CuOxplanes; 03's likewise occur in the CuOz planes but ££v S 
,ne with the O Vs in the chains above and below; 04 $ are assoc^d 5h oSSST 
Eakewise. we distinguish between Cui's in the chains and Cu2's in the planes 
^ e ™«ingoxygen S areve^^ 

netT K wtn^^ 

ySSS^S * I 5? * " W ^<»<«*ivUy goes away. Figure 8.4 depicts 

rf22.2^2' nMSSIn8 0Xyg6aS *■« me g direction * * e «°P *«* bottom 

of theuntt cell. (If these oxygens were not missing, mcforimli^^be Y,BaiCu 3 or)Tl^ 
missing oxygens result in the lattice parameters c * *. and the unit cell is tSSSSS 

° XygCn VaCSnCieS 'PP"*^* chains. At * = 0^0 mZt eaua 
probability for vacancies to occu r along the a and b directions. c au .cin r the unit cell to hate 
square ^symmetry. ^^^S^SS^^^^Z^^^ 

upwitna chain theory of HTSC, which later was abandoned. 

Typical YiBazCuiOv, dimensions are compared with those* of NbTi in Table 8.1. 

8.2.4. Alternative Drawings 

There is another, entirely different way to draw these crystals, using polyhedrons of 
copper ox,de. Six oxygens surrounding a copper atom form an 8-sided octagon. a „d these 
attach to various barium and ymium atoms. Figure 8.5 presents the YBCO unit ceil in that 
form. Historically, the different types of drawings have been a matter of choice, with most 



